3i4	VARNISHES
Transparent varnishes are spread over delicately coloured objects to
see if the colour remains unchanged.
To test the durability of a varnish, the latter is spread on a sheet of
metal; when the film is dry, the metal is heated (e.g., to 100°) and then
immersed in cold water. If the varnish does not crack when subjected
to this treatment several times, it is of good quality.
2. Chemical Analysis
Complete analysis of a varnish is often extremely difficult. The diffi-
culties are greatest with oil varnishes, these containing drying oils and
resins which have been heated so that their physical and chemical characters
(solubility in different solvents, density, colour reactions, iodine, acid and
saponification numbers, etc.) are changed. Even with simpler varnishes
it is difficult to ascertain if they are prepared from a single resin or from
several. Minor difficulties are encountered in the determination of the
nature of the volatile solvents, although these are sometimes complex
mixtures.
In any case, the volatile solvent should first be separated; 50 grams
of the varnish, well stirred to render it homogeneous, are mixed with 25-30
c.c. of water in a flask with not too narrow a neck, and the liquid distilled
in a current of steam until the volatile substances are separated completely.
In general it is sufficient to collect about 100 c.c. of distillate, but the final
water condensing should not contain suspended oil drops.
This procedure effects the separation, without decomposition, of the
volatile solvent and the fixed residue, which are analysed singly,1
1. Volatile Solvent.~~rTwo cases may occur:
 (a)	The distillate is clear or only slightly opalescent.    In this case the
varnish contains essentially a water-soluble volatile solvent, such as methyl
or ethyl alcohol, acetone and some of its homologues.   Solvents insoluble
or only slightly soluble in water (oil of turpentine, pinewood oil, resin oil,
mineral oil, etc.) can be present only in very small quantity.   The analysis
is carried out as in A  (below).
 (b)	The distillate is turbid and separates into two layers.   The volatile
solvent is evidently insoluble in water.   A solvent heavier than water will
be carbon disulphide, chloroform, carbon tetrachloride, a chioro-derivative
of ethane or ethylene or a chlorohydrin, whilst one lighter than water will
be amyl alcohol, amyl acetate, ether, oil of turpentine, pinewood oil, tar
oU, light mineral oil, resin oil, shale oil, etc.
It must, however, be noted that when two or more solvents are present,
these often dissolve one in the other and do not separate according to their
specific gravity.
In any case, in presence of solvents insoluble in water the distillate is
* Witl* some varnishes, especially those with a basis of alcohol, acetone or other
solvent soluble in water, it is preferable, in order to avoid useless dilution, to distil
directly rattier than in steam. 50 grams of the varnish are weighed in a distiUatibm
flask provided with a thermometer, and heated on an oil-bath until the solvent is com-
pletely eliminated, the temperature being observed meanwhile. The specific gravity
of the distillate at 15° is measured and the tests indicated tinder A applied.

